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Abstract
%DFNJURXQG /HVELDQJD\ELVH[XDODQGWUDQVJHQGHU/*%7\RXWKDQGRWKHU\RXQJSHRSOHGLYHUVHLQWHUPVRIWKHLUVH[XDOLW\
DQGJHQGHU/*%7DUHDWDQHOHYDWHGULVNRIPHQWDOKHDOWKSUREOHPVVXFKDVGHSUHVVLRQ)DFWRUVVXFKDVLVRODWLRQDQGVWLJPD
PHDQWKDWDFFHVVLQJPHQWDOKHDOWKVHUYLFHVFDQEHSDUWLFXODUO\FKDOOHQJLQJIRU/*%7\RXQJSHRSOHDQGSUHYLRXVVWXGLHVKDYH
KLJKOLJKWHGWKDWPDQ\SUHIHUWRDFFHVVSV\FKRORJLFDOVXSSRUWRQWKH:HE5HVHDUFKIURP1HZ=HDODQGKDVGHPRQVWUDWHGSURPLVLQJ
HIIHFWLYHQHVVDQGDFFHSWDELOLW\IRUDQ/*%7IRFXVHGVHULRXVJDPH±EDVHGFRPSXWHUL]HGFRJQLWLYHEHKDYLRUDOWKHUDS\SURJUDP
5DLQERZ6PDUW3RVLWLYH$FWLYH5HDOLVWLF;IDFWRUWKRXJKWV63$5;+RZHYHUWKHUHKDVEHHQOLPLWHGUHVHDUFKFRQGXFWHGLQ
WKHDUHDRIHOHFWURQLFWKHUDS\HWKHUDS\IRU/*%7SHRSOH
2EMHFWLYH 7KLVVWXG\DLPHGWRH[SORUHKRZDQGZK\/*%7\RXQJSHRSOHXVHWKHLQWHUQHWWRVXSSRUWWKHLUPHQWDOKHDOWK7KLV
VWXG\DOVRVRXJKW WRH[SORUH/*%7\RXQJSHRSOH¶VDQGSURIHVVLRQDOV¶YLHZVDERXWHWKHUDSLHVGUDZLQJRQWKHH[DPSOHRI
5DLQERZ63$5;
0HWKRGV $WRWDORIIRFXVJURXSVDQGVHPLVWUXFWXUHGLQWHUYLHZVZHUHFRQGXFWHGZLWK/*%7\RXQJSHRSOHDJHG
\HDUVDQGSURIHVVLRQDOVKHDOWKDQGVRFLDOFDUHSUDFWLWLRQHUVDQG1DWLRQDO+HDOWK6HUYLFHFRPPLVVLRQHUVLQ(QJODQGDQG
:DOHV$JHQHUDOLQGXFWLYHDSSURDFKZDVXVHGWRDQDO\]HGDWD
5HVXOWV /*%7\RXWKSDUWLFLSDQWVFRQVLGHUHGWKDWWKHXVHRIWKHLQWHUQHWZDVXELTXLWRXVDQGLWZDVYDOXDEOHIRUVXSSRUWDQG
LQIRUPDWLRQ+RZHYHUWKH\DOVRWKRXJKWWKDWLQWHUQHWXVHFRXOGEHSUREOHPDWLFDQGWKH\KLJKOLJKWHGFHUWDLQLQWHUQHWVDIHW\DQG
SHUVRQDOVHFXULW\FRQVLGHUDWLRQV7KH\GUHZRQDUDQJHRIJDPLQJH[SHULHQFHVDQGH[SHFWDWLRQVWRLQIRUPWKHLUIHHGEDFNDERXW
5DLQERZ63$5;7KHLUUHVSRQVHVIRFXVHGRQWKHQHHGIRUWKLVHWKHUDS\SURJUDPWREHXSGDWHGDQGUHILQHG/*%7\RXQJ
SHRSOHH[SHULHQFHGFKDOOHQJHVUHODWHGWRVWLJPDDQGPLVWUHDWPHQWDQGWKH\VXJJHVWHGWKDWVWUDWHJLHVDGGUHVVLQJWKHLUFRPPRQ
FKDOOHQJHVVKRXOGEHLQFOXGHGLQHWKHUDS\FRQWHQW3URIHVVLRQDOVWXG\SDUWLFLSDQWVDOVRHPSKDVL]HGWKHQHHGWRXSGDWHDQGUHILQH
5DLQERZ63$5;0RUHRYHUSURIHVVLRQDOVKLJKOLJKWHGVRPHRIWKHLVVXHVDVVRFLDWHGZLWKHWKHUDSLHVQHHGLQJWRGHPRQVWUDWH
HIIHFWLYHQHVVDQGFKDOOHQJHVDVVRFLDWHGZLWKKHDOWKVHUYLFHFRPPLVVLRQLQJSURFHVVHV
&RQFOXVLRQV /*%7\RXQJSHRSOHXVHWKHLQWHUQHWWRREWDLQVXSSRUWDQGDFFHVVLQIRUPDWLRQLQFOXGLQJLQIRUPDWLRQUHODWHGWR
WKHLUPHQWDOKHDOWK7KH\DUHLQWHUHVWHGLQ/*%7VSHFLILFHWKHUDSLHVKRZHYHUWKHVHPXVWEHLQDFRQWHPSRUDU\IRUPDWHQJDJLQJ
DQGDGHTXDWHO\DFNQRZOHGJHWKHH[SHULHQFHVRI/*%7\RXQJSHRSOH
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VH[XDOLW\ /*%7 WUDQVJHQGHU GHSUHVVLRQ DGROHVFHQW SV\FKRWKHUDS\ PHQWDO KHDOWK FRPSXWHU JDPHV FRPSXWHUL]HG &%7
HWKHUDS\
Introduction
7KH0HQWDO+HDOWKRI/HVELDQ*D\%LVH[XDODQG
7UDQVJHQGHU<RXQJ3HRSOH
/HVELDQJD\ELVH[XDODQGWUDQVJHQGHU/*%7\RXQJSHRSOH
DQGRWKHU\RXQJSHRSOHGLYHUVHLQWHUPVRIWKHLUVH[XDOLW\DQG
JHQGHU /*%7 DUH WKRXJKW WR IRUP XS WR  RI WKH
DGROHVFHQW SRSXODWLRQ >@ 5HFHQW V\VWHPDWLF UHYLHZV KDYH
LQGLFDWHG WKDW /*%7 \RXQJ SHRSOH DUH PRUH OLNHO\ WR
H[SHULHQFH PHQWDO KHDOWK SUREOHPV VXFK DV GHSUHVVLRQ
VHOIKDUPDQGVXLFLGDOLW\WKDQWKHLUDJHPDWFKHGSHHUV>@
)RU LQVWDQFH LQDPHWDDQDO\VLVRISRSXODWLRQEDVHGVWXGLHV
OHVELDQJD\ELVH[XDODQGRWKHUVH[XDOLW\GLYHUVH\RXWKZHUH
DOPRVWWLPHVPRUHOLNHO\WRKDYHGHSUHVVLYHV\PSWRPVRUD
GHSUHVVLYHGLVRUGHULQFRPSDULVRQZLWKKHWHURVH[XDO\RXWK>@
7KHVHJUHDWHUPHQWDOKHDOWKULVNVDUHK\SRWKHVL]HGWREHFDXVHG
E\PLQRULW\VWUHVVZKHUHE\LWLVPLVWUHDWPHQWDQGKLJKOHYHOV
RIVWUHVVWKDWSODFHV/*%7\RXQJSHRSOHDWJUHDWHUULVN>@
,Q SDUWLFXODU H[SHULHQFLQJPLVWUHDWPHQW DQG VWUHVV UHVXOWV LQ
/*%7 LQGLYLGXDOV IUHTXHQWO\ LQWHUQDOL]LQJ WKH QHJDWLYLW\
DVVRFLDWHGZLWKDQWL/*%7PHVVDJHV7KLVLQWXUQFDQOHDG
WRVHOIORDWKLQJDQGDUDQJHRIXQKHOSIXOFRJQLWLRQVZKLFKDUH
WKHQWKRXJKWWRSODFH/*%7\RXQJSHRSOHDWJUHDWHUULVNRI
PHQWDOKHDOWKSUREOHPVVXFKDVGHSUHVVLRQ>@0RUHRYHULWLV
QRWXQXVXDOIRU/*%7\RXQJSHRSOHWRIDFHWKHFKDOOHQJHRI
QDYLJDWLQJPXOWLSOHVWLJPDVUHODWHGWRGLIIHUHQFHVVXFKDVEHLQJ
/*%7 DQG KDYLQJ PHQWDO KHDOWK SUREOHPV >@ RU EHLQJ DQ
HWKQLFPLQRULW\DQG/*%7>@,QDGGLWLRQWREHLQJGLIIHUHQW
DQG KDYLQJ JUHDWHU PHQWDO KHDOWK QHHGV /*%7 \RXWK DUH
IUHTXHQWO\UHTXLUHGWRPDQDJHDQWDJRQLVWLFHQYLURQPHQWVLQDQ
RQJRLQJPDQQHUZKLOHVLPXOWDQHRXVO\VWUXJJOLQJZLWKDJHQHUDO
ODFNRIVRFLDOVXSSRUW>@*LYHQWKHVHFKDOOHQJHVLWZRXOGEH
ORJLFDOWRDVVXPHWKDWWKHUHKDVEHHQDVWURQJIRFXVRQSURYLGLQJ
SV\FKRWKHUDSHXWLF VXSSRUWV IRU /*%7 \RXQJ SHRSOH
8QIRUWXQDWHO\WRGDWHWKLVKDVQRWEHHQWKHFDVH5HVHDUFKLQ
WKH DUHD RI SV\FKRWKHUDSHXWLF LQWHUYHQWLRQV IRU WKLV XQLTXH
SRSXODWLRQ LV OLPLWHG DQG /*%7 \RXQJ SHRSOH UHSRUW
GLIILFXOWLHV DFFHVVLQJ IDFHWRIDFH SURIHVVLRQDO KHOS IRU WKHLU
HPRWLRQDOFRQFHUQV>@
/HVELDQ*D\%LVH[XDODQG7UDQVJHQGHU<RXQJ
3HRSOHDQGWKH,QWHUQHW
7KHLQWHUQHWKDVRSHQHGXSDUDQJHRISRVVLELOLWLHVIRU/*%7
\RXQJSHRSOHLQFOXGLQJSV\FKRVRFLDOVXSSRUWDQGVHOIFDUHIRU
PHQWDO KHDOWK SUREOHPV 7KLV DVVLVWDQFH PD\ EH HVSHFLDOO\
SHUWLQHQWIRU/*%7\RXQJSHRSOHZKHUHSDUHQWDOVXSSRUWD
FUXFLDOSURWHFWLYHIDFWRULQDGROHVFHQFHPD\EHODFNLQJ>@
)RUH[DPSOH/*%7\RXQJSHRSOHFDQUHDGLO\FRQQHFWZLWK
RWKHUVRQ WKH:HE LUUHVSHFWLYHRIZKHUH WKH\ UHVLGHDQGDV
VXFKWKHLQWHUQHWKDVEHFRPHDQLPSRUWDQWVRXUFHRIVXSSRUW
LQIRUPDWLRQDQGFRQQHFWLRQ>@/*%7\RXQJSHRSOHFDQ
DOVRREWDLQLQIRUPDOKHOSRQWKH:HEWRDVVLVWWKHPLQPDQDJLQJ
/*%7 VSHFLILF PLVWUHDWPHQW VXFK DV KRPRSKRELD DQG LQ
FRSLQJZLWKHPRWLRQDOGLVWUHVV>@
7RGDWHOLWWOHKDVEHHQSXEOLVKHGRQKRZ/*%7\RXQJSHRSOH
XVH WKH LQWHUQHW WR VXFFHVVIXOO\ VXSSRUW WKHLU PHQWDO KHDOWK
+RZHYHU UHVHDUFK IURP &DQDGD DQG WKH 8QLWHG 6WDWHV KDV
KLJKOLJKWHGWKDW/*%7\RXQJSHRSOHDUHSDUWLFXODUO\DFWLYH
LQWHUQHWXVHUV>@DQGXVHDZLGHUDQJHRI:HEEDVHGPHGLD
IRU LQIRUPDWLRQ UHVRXUFHV DQG VXSSRUW >@ :RUN IURP
$XVWUDOLDKDVDOVRKLJKOLJKWHGWKHUHODWLYHLPSRUWDQFHRIVRFLDO
PHGLD IRU /*%7 \RXQJ SHRSOH HVSHFLDOO\ IRU WUDQVJHQGHU
\RXQJSHRSOH >@)RU H[DPSOHRI WUDQVJHQGHU\RXQJ
SHRSOHLQDVWXG\E\6WUDXVVHWDOQ UHSRUWHGWKDWVRFLDO
PHGLD XVH ZDV WKH PRVW FRPPRQ :HE DFWLYLW\ SDUWLFLSDQWV
HQJDJHGLQWRKHOSWKHPIHHOEHWWHU>@,Q(QJODQG0F'HUPRWW
HW DOKDYHFRQGXFWHGD'HSDUWPHQWRI+HDOWK±FRPPLVVLRQHG
PL[HGPHWKRGV VWXG\ IRFXVHG RQ VXLFLGDOLW\ VHOIKDUP DQG
KHOSVHHNLQJLQ/*%7\RXQJSHRSOH>@0RVW/*%7\RXQJ
SHRSOHLQWKHLUVWXG\UHSRUWHGDSUHIHUHQFHIRUDFFHVVLQJKHOS
WKURXJK WKH LQWHUQHW IROORZHG E\ IDFHWRIDFH DQG WKHQ WH[W
PHVVDJLQJIRUPVRIVXSSRUW>@<RXQJSHRSOHLQWKHLUVWXG\
KDGWKHPRVWSRVLWLYHH[SHULHQFHVZKHQDVNLQJIRUKHOSRQWKH
:HEDVZHOODVIURPIULHQGVRUIURP/*%7\RXWKJURXSV,Q
FRQWUDVWSULPDU\FDUHJHQHUDOSUDFWLWLRQHUVDQGPHQWDOKHDOWK
VHUYLFHV GHOLYHUHG E\ WKH 1DWLRQDO +HDOWK 6HUYLFH 1+6
UHFHLYHGORZUDWLQJVLQWHUPVRIWKHLUSHUFHLYHGKHOSIXOQHVVE\
/*%7 \RXQJ SHRSOH ZLWK PHQWDO KHDOWK SUREOHPV >@
$OWKRXJK0F'HUPRWWHWDO IRXQG WKDW/*%7\RXQJSHRSOH
YDOXH LQWHUQHWEDVHG VXSSRUWV OLWWOH GHWDLO DERXW WKH W\SHV RI
HWKHUDS\ RU RQ WKH :HE KHOS WKDW FRXOG EH SURYLGHG ZHUH
RXWOLQHG ,QVWHDG WKH\ DGYRFDWHG IRU ³D PRUH LPDJLQDWLYH
DSSURDFKWRSURYLGLQJVXSSRUWDQGKHOS´SIRU/*%7
\RXQJSHRSOHDQGWKH\VXJJHVWHGWKDWVHUYLFHVEHVLWXDWHGLQ
QRQFOLQLFDOVHWWLQJVVXFKDVRQOLQH>@
/HVELDQ*D\%LVH[XDODQG7UDQVJHQGHU<RXQJ
3HRSOHDQG(OHFWURQLF7KHUDS\
)RUPDORQOLQHPHQWDOKHDOWKLQWHUYHQWLRQVKDYHEHFRPHIDUPRUH
DFFHVVLEOH LQ WKH ODVW GHFDGH LQ SDUWLFXODU LQ WKH IRUP RI
FRPSXWHUL]HGFRJQLWLYHEHKDYLRUDOWKHUDS\F&%7ZKLFKKDV
EHFRPHDQHIIHFWLYHDQGUHFRPPHQGHGIRUPRIHWKHUDS\IRU
WKHWUHDWPHQWRIGHSUHVVLRQ>@$VDQLQWHUYHQWLRQF&%7LV
SDUWLFXODUO\ SURPLVLQJ IRU /*%7 \RXQJ SHRSOH DV LW RIIHUV
RSSRUWXQLWLHVWRLQFUHDVHDFFHVVWRWUHDWPHQW7KLVLVEHFDXVHLW
GRHVQRWQHFHVVDULO\UHTXLUHWKHUDSLVWVXSSRUWLWFDQEHPDGH
IUHHO\DYDLODEOHWRHQGXVHUVLWFDQEHFRPSOHWHGLQSULYDF\
DQGLWFDQEHPDGHDFFHVVLEOHWRVRFLDOO\DQGJHRJUDSKLFDOO\
LVRODWHGLQGLYLGXDOVYLDWKHLQWHUQHW>@
$OWKRXJK/*%7\RXQJSHRSOHDUHDQXQGHUVHUYHGSRSXODWLRQ
LQWHUPVRIWKHLUPHQWDOKHDOWKQHHGVIHZWKHUDSLHVRQOLQH>@
RURIIOLQHKDYHEHHQGHYHORSHGIRUWKHP$UHFHQWV\VWHPDWLF
UHYLHZRISV\FKRVRFLDOLQWHUYHQWLRQVIRUPHQWDOKHDOWKSUREOHPV
DPRQJ/*%7\RXQJSHRSOHVWDWHGWKDWRQO\³$IHZSURPLVLQJ
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SV\FKRORJLFDOWKHUDSLHVDGDSWHGWRPHHWWKHQHHGVRI/*%74,$
>/HVELDQ *D\ %LVH[XDO 7UDQVJHQGHU 4XHHU ,QWHUVH[ DQG
$VH[XDO@LQGLYLGXDOVKDYHHPHUJHGLQUHFHQW\HDUV´S>@
7KLVUHYLHZIURP9DQ'HU3RO+DUQH\DQG0F$ORRQ>@DQG
DQRWKHUUHYLHZFRQGXFWHGE\+REDLFDHWDO>@LGHQWLILHGRQO\
 FRPSXWHUL]HG LQWHUYHQWLRQ WR VXSSRUW WKH PHQWDO KHDOWK RI
/*%7\RXQJSHRSOHZKLFKZDVQRWIRFXVHGRQDGGUHVVLQJ
GUXJXVDJHVSHFLILFDOO\WKHSURJUDP5DLQERZ6PDUW3RVLWLYH
$FWLYH 5HDOLVWLF ;IDFWRU WKRXJKWV 63$5; >@ 7KLV
LQWHUYHQWLRQLVDPRGXOHF&%7SURJUDPFUHDWHGIRUVH[XDO
PLQRULW\\RXQJSHRSOHLQ1HZ=HDODQG>@DQGLVGHOLYHUHGLQ
WKH(QJOLVKODQJXDJH5DLQERZ63$5;KDVEHHQHYDOXDWHGLQ
DQRSHQWULDOZLWK/*%7\RXQJSHRSOH>@EXWWRGDWHKDV
QRWEHHQWULDOHGQRUDSSUDLVHGIRUXVHLQWKH8QLWHG.LQJGRP
RUDQ\ZKHUHRWKHUWKDQ1HZ=HDODQG
,WLVSHUKDSVVXUSULVLQJWKDWWRGDWHQRHWKHUDSLHVKDYHEHHQ
GHYHORSHG RU WHVWHG IRU /*%7 \RXQJ SHRSOH LQ WKH 8QLWHG
.LQJGRP7KLVLVSDUWLFXODUO\QRWHZRUWK\JLYHQWKDW/*%7
\RXQJSHRSOHKDYHLQGLFDWHGDSUHIHUHQFHIRU:HEEDVHGKHOS
DQG WKHUH LV D VWURQJ SROLF\ SXVK WRZDUG SURYLGLQJ PRUH
HWKHUDSLHVLQWKH8QLWHG.LQJGRP)RULQVWDQFHRQHRIWKHNH\
UHFRPPHQGDWLRQVZKHQSODQQLQJVHUYLFHVIURPWR
IURPWKH0HQWDO+HDOWK7DVNIRUFHWRWKH1+6LQ(QJODQGZDV
WKDWWKH1+6³VKRXOGH[SDQGZRUNRQ1+6&KRLFHV>WKHPDLQ
SDWLHQWIDFLQJZHEVLWH@WRUDLVHDZDUHQHVVDQGGLUHFWSHRSOHWR
HIIHFWLYHGLJLWDOPHQWDOKHDOWKSURGXFWV´S>@8VLQJ
HWKHUDSLHV WKDW KDYH DOUHDG\ EHHQ GHYHORSHG DQG WHVWHG
HOVHZKHUHFRXOGHQDEOHKHDOWKVHUYLFHVLQWKH8QLWHG.LQJGRP
WRSURYLGHDUDQJHRIHIIHFWLYHWUHDWPHQWRSWLRQVLQFOXGLQJIRU
/*%7\RXQJSHRSOH
7KLV6WXG\
7KLVVWXG\VRXJKWWRH[SORUHWKHDFFHSWDELOLW\RIDQRQ8QLWHG
.LQJGRPGHYHORSHGLQWHUYHQWLRQ5DLQERZ63$5;)LJXUH
IRUXVHLQ%ULWLVKVHWWLQJV$WSUHVHQW5DLQERZ63$5;LVWKH
RQO\ HWKHUDS\ IRFXVHG RQ DGGUHVVLQJ GHSUHVVLRQ LQ /*%7
\RXWK5DLQERZ63$5;LVDQDGDSWHGYHUVLRQRI63$5;>@
ZKLFKLVDVHULRXVJDPHDQGIRUPRIF&%7IRUWKHWUHDWPHQWRI
GHSUHVVLYHV\PSWRPV,WXVHVWKHPHGLXPRIDIDQWDV\ZRUOG
ZKHUHWKHXVHU¶VDYDWDULVIDFHGZLWKDVHULHVRIFKDOOHQJHVWR
ULGDYLUWXDOZRUOGRIJORRPDQGQHJDWLYLW\ >@63$5;
XVHV FRPSXWHU JUDSKLFV DQG LQWHUDFWLYH H[HUFLVHV WR HQJDJH
XVHUV(DFKRI WKHSURJUDP¶VPRGXOHV WDNHVDSSUR[LPDWHO\
 PLQ WR FRPSOHWH DQG PRGXOHV KDYH D GLUHFW WHDFKLQJ
FRPSRQHQWZKHUHWKHVNLOOVIURPWKHIDQWDV\ZRUOGDUHDSSOLHG
WRUHDOOLIH>@$UDQGRPL]HGFRQWUROOHGWULDO5&7RI63$5;
ZDVFRQGXFWHGLQ1HZ=HDODQGLQDJHQHUDOSRSXODWLRQRI\RXQJ
SHRSOH VHHNLQJ KHOS IRU WKHLU PHQWDO KHDOWK LVVXHV >@
3HUSURWRFRO DQDO\VHV Q  VKRZHG WKDW 63$5; ZDV QRW
LQIHULRU WR WUHDWPHQWDVXVXDO DQG SRVWLQWHUYHQWLRQ UHVXOWV
VKRZHGDPHDQUHGXFWLRQRIGHSUHVVLYHV\PSWRPV>@63$5;
LV QRZ IUHHO\ DYDLODEOH RQ WKH :HE WR DQ\RQH ZLWK D 1HZ
=HDODQG LQWHUQHW SURWRFRO DGGUHVV )ROORZLQJ IHHGEDFN IURP
/*%7\RXQJSHRSOHDERXWWKHLPSRUWDQFHRIUHILQLQJ63$5;
IRUWKLVSRSXODWLRQ5DLQERZ63$5;RU63$5;7KH5DLQERZ
9HUVLRQZDVPDGHLQFRQVXOWDWLRQZLWK/*%7\RXQJSHRSOH
>@$QRSHQWULDORI5DLQERZ63$5;Q ZDVFRQGXFWHG
ZLWK /*%7 \RXQJ SHRSOH LQ 1HZ =HDODQG >@ 7KLV
SUHOLPLQDU\UHVHDUFKKLJKOLJKWHGWKDW5DLQERZ63$5;ZDVD
SURPLVLQJLQWHUYHQWLRQLQWHUPVRIHIIHFWLYHQHVVE\VKRZLQJD
VLJQLILFDQW UHGXFWLRQ RI GHSUHVVLYH V\PSWRPV 7KLV UHVHDUFK
DOVR VKRZHG WKDW LW ZDV GHHPHG E\ SDUWLFLSDQWV WR EH DQ
DFFHSWDEOH IRUPRI WKHUDS\DQGZDV MXGJHG WREH IHDVLEOH WR
GHOLYHU>@+RZHYHUWKHFXOWXUDOUHOHYDQFHRIDQHWKHUDS\
GHVLJQHGLQ1HZ=HDODQGQHHGVWREHH[DPLQHGLQWHUPVRILWV
VXLWDELOLW\WR\RXQJSHRSOHLQDGLIIHUHQWFXOWXUDOFRQWH[W7KLV
LV EHFDXVHPHQWDO KHDOWK LQWHUYHQWLRQV IUHTXHQWO\QHHG WREH
PRGLILHGWREHVWPHHWWKHLUXVHUV¶QHHGVDFURVVFXOWXUDOFRQWH[WV
>@ DQG 63$5; LQFOXGHV YDULRXV 0ƗRUL LH LQGLJHQRXV
1HZ=HDODQGDQGRWKHU6RXWK3DFLILFUHIHUHQFHV)XUWKHUPRUH
WKH DFFHSWDELOLW\ RI WKH SURJUDP WR SURIHVVLRQDOV LQFOXGLQJ
PHQWDOKHDOWKSUDFWLWLRQHUVDQGFRPPLVVLRQHUVLVLPSRUWDQWWR
DVVHVV DV WKHLU YLHZV DUH NH\ WR HQVXULQJ WKH IXQGLQJ DQG
SURPRWLRQRIHWKHUDSLHVLVDFKLHYHGZLWKLQKHDOWKVHUYLFHV
%XLOGLQJRQSULRUPL[HGPHWKRGVUHVHDUFKUHODWHGWR5DLQERZ
63$5; >@ LQ WKLV VWXG\ ZH KDG  NH\ UHVHDUFK
REMHFWLYHVWRH[SORUHKRZDQGZK\/*%7\RXQJSHRSOH
XVHWKHLQWHUQHWWRVXSSRUWWKHLUPHQWDOKHDOWKDQGWRFRQVLGHU
WKH H[WHQW WR ZKLFK /*%7 \RXQJ SHRSOH WKHLU SDUHQWV RU
JXDUGLDQV DQG SURIHVVLRQDOV WKLQN DQ HWKHUDS\ VXFK DV
5DLQERZ63$5;FRXOGEHDXVHIXOWRROWRDVVLVWLQVXSSRUWLQJ
WKHPHQWDOKHDOWKRI/*%7\RXQJSHRSOH
7KHFRQVROLGDWHGFULWHULDIRUUHSRUWLQJTXDOLWDWLYHUHVHDUFK>@
ZHUHXVHGWRJXLGHUHSRUWLQJLQWKLVVWXG\
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)LJXUH 5DLQERZ63$5;LPDJH63$5;6PDUW3RVLWLYH$FWLYH5HDOLVWLF;IDFWRUWKRXJKWV
Methods
(WKLFDODSSURYDO IRU WKLVVWXG\ZDVREWDLQHGIURP7KH2SHQ
8QLYHUVLW\¶V +XPDQ 5HVHDUFK (WKLFV &RPPLWWHH UHIHUHQFH
+5(&/XFDVVHQ
3DUWLFLSDQWV
)RULQFOXVLRQLQWKLVVWXG\SDUWLFLSDQWVQHHGHGWREHOLYLQJLQ
WKH8QLWHG.LQJGRPDQGWREH
• $Q/*%7\RXQJSHUVRQDJHGWR\HDUV
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• 7KHSDUHQWRUJXDUGLDQRIDQ/*%7\RXQJSHUVRQRU
• $SURIHVVLRQDOZLWKHLWKHUH[SHUWLVHLQZRUNLQJZLWK/*%7
\RXQJ SHRSOH RU LQ DGROHVFHQW PHQWDO KHDOWK VHUYLFH
SURYLVLRQRUFRPPLVVLRQLQJ
<RXQJSHRSOHZKRZHUHH[FOXVLYHO\KHWHURVH[XDODQGFLVJHQGHU
LH WKRVH ZKR H[SHULHQFH FRQJUXHQFH EHWZHHQ WKHLU JHQGHU
LGHQWLW\DQGWKHVH[WKH\ZHUHDVVLJQHGDWELUWKZHUHQRWHOLJLEOH
WRSDUWLFLSDWH
5HFUXLWPHQW
5HFUXLWPHQWRI/*%7\RXQJSHRSOH LQ UHVHDUFKSURMHFWV LV
RIWHQ IUDXJKW ZLWK FKDOOHQJHV DQG HWKLFDO LVVXHV >@ )RU
H[DPSOH PDQ\ /*%7 \RXQJ SHRSOH DUH QRW RXW WR WKHLU
SDUHQWVDQGIRUWKRVHDJHGOHVVWKDQ\HDUVZULWWHQSDUHQWDO
FRQVHQWLVDOPRVWDOZD\VUHTXLUHGLIWKH\ZLVKWRSDUWLFLSDWHLQ
PHQWDO KHDOWK±UHODWHG VWXGLHV ,Q OLJKW RI WKH FKDOOHQJHV
DVVRFLDWHG ZLWK FRQGXFWLQJ UHVHDUFK LQ WKLV ILHOG ZH WRRN D
SUDJPDWLFDSSURDFKWRUHFUXLWPHQWLQNH\ZD\V)LUVWWKHDJH
LQFOXVLRQFULWHULRQIRU\RXQJSHRSOHZDVLQLWLDOO\VHWWREHXS
WR\HDUVEXWEHFDXVHWKHUHZDVFRQVLGHUDEOHLQWHUHVWIURP
/*%7\RXQJDGXOWVZKRZHUHDOUHDG\H[LVWLQJPHPEHUVRI
WKH \RXWK JURXSV LQYROYHG LQ WKLV VWXG\ WKH DJH UDQJH ZDV
H[WHQGHG +HQFH SDUWLFLSDQWV LQ WKLV VWXG\ LQFOXGHG \RXQJ
SHRSOHZKRZHUHH[LVWLQJPHPEHUVRIDQ/*%7\RXWKJURXS
6HFRQG\RXQJSHUVRQZKRZDVQRWDPHPEHURIDQ\/*%7
\RXWKJURXSVEXWZDVYHU\NHHQWRWDNHSDUWLQWKHVWXG\ZDV
RIIHUHGDQLQGLYLGXDOLQWHUYLHZZLWK0/DQG56SUHVHQW
3RWHQWLDO SDUWLFLSDQWV ZKR ZHUH /*%7 \RXQJ SHRSOH DQG
SDUHQWVRI/*%7\RXQJSHRSOHZHUHLQIRUPHGDERXWWKHVWXG\
YLDDGYHUWLVLQJRQVRFLDOPHGLDHJRQFORVHG)DFHERRNJURXSV
IRU/*%7LQGLYLGXDOVDQGWKHLUDOOLHVDQGIURPQHWZRUNVRI
/*%7RUJDQL]DWLRQVNQRZQWRRUUHFRPPHQGHGWRWKHDXWKRUV
)RU LQVWDQFH NH\ /*%7 \RXWK RUJDQL]DWLRQV ZLWK D :HE
SUHVHQFHLQPDMRUFLWLHVLQWKH8QLWHG.LQJGRPZHUHFRQWDFWHG
LQ/RQGRQ&DUGLII0DQFKHVWHU(GLQEXUJKDQG%HOIDVWDQG
VWDIILQWKHVHRUJDQL]DWLRQVZHUHLQIRUPHGDERXWWKLVUHVHDUFK
3ULPDULO\ \RXQJ SHRSOH KHDUG DERXW WKH VWXG\ IURP VWDII
VXSSRUWLYH RI WKLV SURMHFW DW UHOHYDQW /*%7 \RXWK JURXSV
3RWHQWLDOSDUWLFLSDQWVZKRZHUHSURIHVVLRQDOVZHUHNQRZQWR
WKHDXWKRUVDQGZHUHDSSURDFKHGE\HLWKHU0/RU/:
3URFHGXUHV
7KHLQWHUYLHZVDQGIRFXVJURXSVZHUHOHGE\0/DJD\DQG
TXHHUPDOHLGHQWLILHGDFDGHPLFH[SHULHQFHG LQ\RXWKPHQWDO
KHDOWKZRUNZLWKDVVLVWDQFHIURPIHOORZDFDGHPLFVLH56DQG
/: :ULWWHQSDUHQWDO DQG SDUWLFLSDQW LQIRUPHG FRQVHQWZDV
REWDLQHG IURP WKRVH/*%7\RXQJSHRSOHDJHGEHWZHHQ
DQG\HDUV$GXOWSDUWLFLSDQWVDQG/*%7\RXQJSHRSOHDJHG
\HDUVRUROGHUSURYLGHGZULWWHQFRQVHQWIRUWKHPVHOYHV(DFK
LQWHUYLHZDQGIRFXVJURXSEHJDQZLWKSHUVRQDOLQWURGXFWLRQV
HJQDPHVDQGFRUUHFWJHQGHUSURQRXQVDQGFRQILUPDWLRQRI
WKHUHVHDUFKREMHFWLYHVDQGSURFHVVHV0/H[SODLQHGWKDWKHOHG
WKHGHYHORSPHQWRI5DLQERZ63$5;DQGDOVRKLJKOLJKWHGKLV
LQWHUHVWLQVXSSRUWLQJWKHPHQWDOKHDOWKRI/*%7\RXQJSHRSOH
7KHVHPLVWUXFWXUHGLQWHUYLHZJXLGHXVHG LQ WKHIRFXVJURXSV
DQGLQWHUYLHZVZDVGHYHORSHGE\WKHDXWKRUVDQGUHYLHZHGE\
FROOHDJXHVLQGHSHQGHQWRIWKLVVWXG\6HH0XOWLPHGLD$SSHQGL[
 IRU WKH IRFXVJURXSJXLGH WKH IRFXVJURXSTXHVWLRQVZHUH
DGMXVWHG IRU WKH LQWHUYLHZ IRUPDW 7KH TXHVWLRQV ZHUH
RSHQHQGHGHJ:KDWDUHWKHPDLQUHDVRQVZK\/*%7\RXQJ
SHRSOH XVH WKH LQWHUQHW" DQG ,Q ZKDW ZD\V VKRXOG 5DLQERZ
63$5;EHDGDSWHGWRPHHWWKHQHHGVRI/*%7\RXQJSHRSOH
LQ WKH 8QLWHG .LQJGRP" DQG GLVFXVVLRQ ZDV DFWLYHO\
HQFRXUDJHG'XULQJWKHLQWHUYLHZRUIRFXVJURXSSDUWLFLSDQWV
ZHUH VKRZQ PRGXOH  RI 5DLQERZ 63$5; ZLWK D VLQJOH
SDUWLFLSDQWFRQWUROOLQJWKHJDPHDWDQ\RQHWLPHZKLOHRWKHUV
ZDWFKHGDQGFRPPHQWHG3DUWLFLSDQWVGLGQRWQHHGWRKDYHDQ\
SULRUNQRZOHGJHRIWKLVSURJUDPVHULRXVJDPLQJRUHWKHUDS\
<RXQJSHRSOHZHUHRIIHUHGDJLIW YRXFKHU DV DJUDWXLW\
,QWHUYLHZVDQGIRFXVJURXSVZHUHGLJLWDOO\DXGLRUHFRUGHGDQG
SURIHVVLRQDOO\ WUDQVFULEHG 7KH WUDQVFULSWV ZHUH WKRURXJKO\
FKHFNHGDJDLQVWWKHGLJLWDOUHFRUGLQJVE\0/IRUDFFXUDF\EHIRUH
GDWDDQDO\VLVEHJDQ
3DUWLFLSDQWVFRPSOHWHGDEULHIGHPRJUDSKLFVTXHVWLRQQDLUHDW
WKH HQG RI WKH LQWHUYLHZRU IRFXV JURXS 6SHFLILFDOO\ \RXQJ
SHRSOH ZHUH DVNHG TXHVWLRQV ZKLFK LQFOXGHG RSHQUHVSRQVH
LWHPVDVNLQJWKHLUDJHJHQGHURUJHQGHULGHQWLW\DQGHWKQLFLW\
7KH\ZHUHDOVRDVNHGDERXW WKHLUVH[XDOLW\ LH3OHDVHFLUFOH
EHORZ ZKLFK DSSOLHV IRU \RX /HVELDQ *D\ %LVH[XDO
4XHVWLRQLQJ4XHHU1RWKHWHURVH[XDO2WKHU>IRURWKHUSOHDVH
H[SODLQ@ DFORVHGTXHVWLRQDERXWZKHWKHU WKH\ZRXOGXVH
5DLQERZ63$5;DQGDQRWKHUFORVHGTXHVWLRQDERXWZKHWKHU
RUQRWWKH\KDGVXIIHUHGIURPIHHOLQJGRZQRUORZIRUPRUHWKDQ
D IHZ GD\V 3URIHVVLRQDOV ZHUH DVNHG WKHLU GHVLJQDWLRQ LH
3OHDVH FLUFOH EHORZ ZKLFK DSSOLHV IRU \RX 0HQWDO KHDOWK
SURIHVVLRQDO &RPPLVVLRQHU /*%7 6WDNHKROGHU 2WKHU>IRU
RWKHUSOHDVHH[SODLQ@JHQGHURUJHQGHULGHQWLW\HWKQLFLW\
DQG LI WKH\ ZRXOG UHFRPPHQG WKH XVH RI 5DLQERZ 63$5;
'HVSLWH FRQVLGHUDEOH DWWHPSWV WR UHFUXLW SDUHQWV RI /*%7
\RXQJ SHRSOH QRQH HQUROOHG LQ WKLV VWXG\ LH QR SDUHQWV
FRPSOHWHGWKHEULHITXHVWLRQQDLUHRUSDUWLFLSDWHGLQDQLQWHUYLHZ
RUIRFXVJURXS
,Q WRWDO  IRFXV JURXSV ZKLFK ZHUH \RXQJ SHRSOH DQG WKH
/*%7VWDIIPHPEHUVUHVSRQVLEOHIRUWKHVHJURXSVRQO\DQG
LQWHUYLHZV/*%7\RXQJSHUVRQLQWHUYLHZDQGLQWHUYLHZV
ZLWKSURIHVVLRQDOVRFFXUUHGGXULQJ7KH\ODVWHGEHWZHHQ
PLQDQGKRXUDQGPLQPHDQOHQJWKPLQ
'DWD$QDO\VLV
:HXVHGDJHQHUDOLQGXFWLYHDSSURDFKIRUGDWDDQDO\VLV>@
7KLVDSSURDFKIRFXVHVRQHOLFLWLQJYLHZVDQGSHUVSHFWLYHVRI
SDUWLFLSDQWVXVLQJSUHH[LVWLQJUHVHDUFKREMHFWLYHVUDWKHUWKDQ
JHQHUDWLQJQHZWKHRULHV$WKHPDWLFDQDO\VLVZDVXVHGEHFDXVH
WKHDLPZDVWRH[SORUHFRPPRQWKHPHVDQGLQWHUUHODWLRQVKLSV
EHWZHHQ WKHPHV >@ )RFXV JURXS DQG LQWHUYLHZ WUDQVFULSWV
ZHUHUHDGDQGUHUHDGZLWKWKHUHVHDUFKREMHFWLYHVLQPLQGE\
0/56DQG,,,QLWLDOFRGHVZHUHLQGHSHQGHQWO\GHYHORSHGE\
0/56DQG,,IRUDIRFXVJURXSDQGLQWHUYLHZVDQGDIWHU
GLVFXVVLRQDFRPPRQFRGLQJIUDPHZRUNZDVGHYHORSHG7KLV
IUDPHZRUNZDVDSSOLHGE\0/DQG56WRDOO LQWHUYLHZVDQG
IRFXVJURXSV&RGHVZHUHWKHQUHYLHZHGIRUUHGXQGDQFLHVDQG
RYHUODSEHIRUHKLJKHURUGHUXQLWVZHUHFUHDWHGDQGFOXVWHUHG
WRJHWKHU7KHPHVDQGVXEWKHPHVZHUHGHYHORSHGDQGDJUHHG
RQLQFRQVXOWDWLRQZLWKDOODXWKRUV0LFURVRIW([FHOZDV
XVHGWRPDQDJHWKHGDWDDQGVXSSRUWDQDO\VHV
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Results
3DUWLFLSDQWV
$WRWDORI/*%7\RXWKSDUWLFLSDQWVWRRNSDUWDQGWKH\ZHUH
DJHGEHWZHHQDQG\HDUVPHDQDJH\HDUVVHH7DEOHV
 DQG  IRU GHWDLOV 0RUHRYHU  KHDOWK DQG VRFLDO FDUH
SURIHVVLRQDOV SDUWLFLSDWHG  ZHUH 1+6 FRPPLVVLRQHUV 
PDQDJHULDO DQG  FOLQLFDO  SURIHVVLRQDOV KDG H[SHUWLVH LQ
/*%7\RXWKPHQWDOKHDOWKDQGSDUWLFLSDQWZDVH[SHULHQFHG
DWGHYHORSLQJHWKHUDSLHV
)LJXUH SURYLGHVDQRYHUYLHZRIWKHVWXG\¶VUHVXOWV7KHUHZHUH
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SHUVRQ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RI:HEEDVHGSODWIRUPV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DWWUDFWLYHWRXVHSHUKDSV >3SURIHVVLRQDOLQWHUYLHZ
@
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><3\RXQJSHUVRQLQWHUYLHZ@
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,WKLQNDOPRVWWKLVJURXSKDVGRXEOHVWLJPDEHFDXVH
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UHDOO\QRWKHOSIXOWRKHDU$QGLW¶VREYLRXVO\QRWWKDW
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WKHJDPHWRZKHUHLW¶VQRWWKHUDS\WDONLW¶VMXVWLW¶V
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RQOLQHVHUYLFHZDVJRLQJWRZRUNDQGWKDWLWZDVJRLQJ
WREHVDIH >3SURIHVVLRQDOLQWHUYLHZ@
+RZHYHU FRPPLVVLRQLQJ ZDV DFNQRZOHGJHG E\ VRPH
SURIHVVLRQDOV WR LQYROYH IXUWKHU FKDOOHQJHV LQ WKDW IRU DQ
HWKHUDS\WREHDWWUDFWLYH IRUDKHDOWKVHUYLFHFRPPLVVLRQLQJ
ERG\LWZRXOGQHHGWREHUHOHYDQWWRDKXJHJURXS RI\RXQJ
SHRSOH IRU HDFK FRPPLVVLRQLQJ ERG\ WR VXSSRUW LWV
LPSOHPHQWDWLRQ
4XHVWLRQQDLUH5HVSRQVHV
2I/*%7\RXWKSDUWLFLSDQWV LQGLFDWHG
WKDWWKH\KDGIHOWGRZQRUORZLQWKHSDVWEDVHGRQWKHVLQJOH
TXHVWLRQKDYH\RXHYHUVXIIHUHGIURPIHHOLQJGRZQRUORZIRU
PRUHWKDQDIHZGD\VLQDURZ"7KHUHPDLQLQJSDUWLFLSDQWV
<3<3DQG<3UHSRUWHGKDYLQJQRWSUHYLRXVO\VXIIHUHG
IURP IHHOLQJGRZQRU ORZ0RVWSURIHVVLRQDOV VDLG WKDW WKH\
ZRXOGUHFRPPHQG5DLQERZ63$5;WRDQ/*%7\RXQJSHUVRQ
ZKRZDVIHHOLQJGRZQ ZKHUHDVRQO\RI
WKH\RXWKSDUWLFLSDQWVUHSRUWHGWKDW WKH\ZRXOGXVH5DLQERZ
63$5;LIIHHOLQJGRZQ WKHPVHOYHV0RVWSDUWLFLSDQWVSURYLGHG
FRPPHQWV DERXW ZK\ WKH\ ZRXOG RU ZRXOG QRW XVH RU
UHFRPPHQGWKHSURJUDPVHH7DEOH
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7DEOH 3DUWLFLSDQWV¶ZULWWHQUHVSRQVHV
&RPPHQWV:RXOGUHFRPPHQGXVH
RI5DLQERZ63$5;D
3URIHVVLRQDOV
<HVQ  • ,ZRXOGUHFRPPHQGWKDWWKH\WU\LWEXWZRXOGIROORZXSWRVHHLIWKH\IHOWWKHLUQHHGVZHUHPHWRULIIXUWKHUDVVLVWDQFH
ZDVUHTXLUHG>3SURIHVVLRQDOLQWHUYLHZ@
• <HVLQSULQFLSOHEXWZRXOGOLNHWRVHHILQDOYHUVLRQ>LHDOOPRGXOHV@ILUVWEHIRUHUHFRPPHQGLQJ>3SURIHVVLRQDO
LQWHUYLHZ@
• $VSDUWRIRUDFFRPSDQ\LQJIDFHWRIDFHLQWHUYHQWLRQ>3SURIHVVLRQDOLQWHUYLHZ@
• ,WKLQNLW¶VDJUHDWDFFHVVLEOHVHOIKHOSWRRODQG/RYHO\JDPHYHU\XVHIXODFFHVVLEOH>3SURIHVVLRQDO@E
3RVVLEO\Q  • 3RVVLEO\±GHSHQGVRQZKHWKHUWKH\IHHOWKHLQWHUQHWLQWHUYHQWLRQZRXOGEHKHOSIXO0DQ\SUHIHUIDFHWRIDFHLQWHU
YHQWLRQV>3SURIHVVLRQDOLQWHUYLHZ@
1RQ  • ,WKLQNWKH\QHHGVRPHRQHWRWDONWRIDFHWRIDFHDQG,WZLOOSURYLGHH[WUDVXSSRUW>33URIHVVLRQDO@E
<RXQJSHRSOH
<HVQ F • ,HQMR\HGLW><3LQGLYLGXDOLQWHUYLHZ@
• ,W¶VDZIXOO\JRRG><3IRFXVJURXS@
• )RUDQ[LHW\DQGZKHQP\PRRGLVHVSHFLDOO\ORZ><3IRFXVJURXS@
• )RUDQ[LHW\><3IRFXVJURXS@
• ,WKLQNLWFRXOGKHOSXSWRDSRLQ>W@>VLF@><3IRFXVJURXS@
1RQ G • ,KDYHQRWKLQJWRDGG><3IRFXVJURXS@
• :RXOGUDWKHUGHYHORSVNLOOVZKHQEHWWHU><3IRFXVJURXS@
• %LWWRREDVLFDQG&%7IRUP\OLNLQJ><3IRFXVJURXS@
• ,¶GVHHP\FDUHFRLUGLQDWRU>VLF@LQVWHDG><3IRFXVJURXS@
• ,GRQ¶WUHTXLUHDJDPHWRPDNHPHIHHOEHWWHU,KDYH>33URIHVVLRQDO±/*%7VWDNHKROGHU@DQG>33URIHVVLRQDO
±0HQWDOKHDOWK@><3IRFXVJURXS@
• ,GRQ¶WWKLQNLWZRXOGKHOSPH><3IRFXVJURXS@
• 0RUHRIDGLVWUDFWLRQWKDQKRZWRVROYHDSUREOHP><3IRFXVJURXS@
• 2XWGDWHGV\VWHPWHUPV><3IRFXVJURXS@
• 1RWKDQNV><3IRFXVJURXS@
• 6NLPVRYHUWRSLFDWKDQG><3IRFXVJURXS@
D63$5;6PDUW3RVLWLYH$FWLYH5HDOLVWLF;IDFWRUWKRXJKWV
E7KHVDPHSDUWLFLSDQWFRPSOHWHGVXUYH\V
F3DUWLFLSDQWV<3<3DQG<3GLGQRWSURYLGHDZULWWHQFRPPHQWIRUUHDVRQVXQNQRZQWRWKHDXWKRUV
G3DUWLFLSDQWV<3<3DQG<3GLGQRWSURYLGHDZULWWHQFRPPHQWIRUUHDVRQVXQNQRZQWRWKHDXWKRUV
Discussion
3ULQFLSDO)LQGLQJV
7KLVVWXG\VRXJKWWRH[SORUHPDLQUHVHDUFKREMHFWLYHV)LUVW
WRH[SORUHKRZDQGZK\/*%7\RXQJSHRSOHXVHWKHLQWHUQHW
WRVXSSRUWWKHLUPHQWDOKHDOWK7KLVLVLPSRUWDQWWRFRQVLGHUWR
PLQLPL]H WKH ULVNV RI GHYHORSLQJ LQWHUYHQWLRQV WKDW GR QRW
DGGUHVV/*%7XVHUV¶ QHHGVRU GR QRW ILWLQZHOOZLWKKRZ
/*%7 \RXQJ SHRSOH XVH WKH LQWHUQHW 1RWDEO\ UDWKHU WKDQ
DFFHVVLQJH[LVWLQJHWKHUDSLHVGHYHORSHGIRUWKHJHQHUDO\RXWK
SRSXODWLRQ\RXQJSHRSOHLQRXUVWXG\FUHDWHGSHUVRQDOSDWKZD\V
WRXVH WKH LQWHUQHW IRU HQKDQFLQJ WKHLUPHQWDO KHDOWK HJ E\
ORFDWLQJUHVRXUFHVRQPLQGIXOQHVVYLD<RX7XEH7KHLUDSSDUHQW
ODFN RI NQRZOHGJH DERXW HWKHUDSLHV FRPELQHG ZLWK WKH
FKDOOHQJHV DVVRFLDWHG ZLWK ILQGLQJ DQG DFFHVVLQJ JRRG
LQIRUPDWLRQRQWKH:HEVXJJHVWVWKDWHYHQLI/*%7HWKHUDSLHV
ZHUHPDGHDYDLODEOHWKH\ZRXOGEHGLIILFXOWIRU/*%7\RXQJ
SHRSOHWRORFDWH7KHUHIRUHLWLVQRWVLPSO\WKHGHYHORSPHQWRI
HWKHUDSLHV DQG GHPRQVWUDWLQJ WKHLU HIIHFWLYHQHVV WKDW QHHGV
FRQVLGHUDWLRQEXWDOVRWKHLUGLVVHPLQDWLRQDQGHQVXULQJWKH\DUH
DGHTXDWHO\DQGDSSURSULDWHO\VXSSRUWHGLQWKHUHDOZRUOG>@
$QRWKHU LVVXH RI UHOHYDQFH IRU /*%7 \RXQJ SHRSOH ZDV
F\EHUEXOO\LQJ DQG VWDONLQJ 3URIHVVLRQDO SDUWLFLSDQWV LQ
SDUWLFXODUZHUH FRQFHUQHGDERXW WKH VDIHW\DQG WKHSHUVRQDO
VHFXULW\RI/*%7\RXQJSHRSOHRQ WKH:HEDQGGHVFULEHG
FRQFHUQV DERXW WKH ULVN RI :HEEDVHG VH[XDO H[SORLWDWLRQ
+HQFH HWKHUDSLHV IRU /*%7 \RXQJ SHRSOH ZLOO QHHG WR
FDUHIXOO\FRQVLGHUWKHVHLVVXHVLQWKHLUGHYHORSPHQWHYDOXDWLRQ
DQGLPSOHPHQWDWLRQ
7KH VHFRQGREMHFWLYHRI WKLV VWXG\ZDV WR HOXFLGDWHZKHWKHU
/*%7\RXQJSHRSOHDQGSURIHVVLRQDOVFRQVLGHUDQHWKHUDS\
VXFKLV5DLQERZ63$5;DVDXVHIXOWRROWRDVVLVWLQVXSSRUWLQJ
WKH PHQWDO KHDOWK RI /*%7 \RXQJ SHRSOH 0RVW RI WKH
SURIHVVLRQDOVLQGLFDWHGWKDWWKH\ZRXOGUHFRPPHQGWKHSURJUDP
WRDQ/*%7\RXQJSHUVRQZKRZDV IHHOLQJGRZQZKHUHDV
RQO\RIWKH/*%7\RXQJSHRSOHLQGLFDWHGWKDWWKH\ZRXOG
XVH5DLQERZ63$5;LQWKLVFRQWH[W,QSDUWXVHIXOQHVVZLOOEH
DERXWHIIHFWLYHQHVVEXWDQRWKHULPSRUWDQWIDFWRUWRFRQVLGHULV
DFFHSWDELOLW\$NH\PHDQVE\ZKLFKWRHQKDQFHDFFHSWDELOLW\
LVWRXVHFRGHVLJQRUFRSURGXFWLRQSURFHVVHV7KLVVWXG\IRXQG
-0,56HULRXV*DPHV_YRO_LVV_H_SKWWSJDPHVMPLURUJH
SDJHQXPEHUQRWIRUFLWDWLRQSXUSRVHV
/XFDVVHQHWDO-0,56(5,286*$0(6
XSL•FO
RenderX
GLYHUVH DWWLWXGHV WR JDPLQJ SUHIHUHQFHV DV ZHOO DV GLIIHUHQW
RSLQLRQV DERXW WKH DSSHDO RI 5DLQERZ 63$5; DQG IDFWRUV
UHODWHG WR /*%7 LGHQWLWLHV ,W ZLOO EH LPSRUWDQW WKDW IXWXUH
HWKHUDS\FRGHVLJQDSSURDFKHVIRUWKLVSRSXODWLRQSD\VSHFLDO
DWWHQWLRQWRHQVXULQJWKDWDUDQJHRI/*%7LQGLYLGXDOVWDNH
SDUWLQWKHVHSURFHVVHVLQSDUWLFXODUWUDQVJHQGHU\RXQJSHRSOH
>@5DLQERZ63$5;ZDVRULJLQDOO\GHYHORSHGXVLQJFRGHVLJQ
PHWKRGV >@ +RZHYHU WKHVHSURFHVVHV RFFXUUHG VRPH \HDUV
DJRDQGLQDGLIIHUHQWFXOWXUDOFRQWH[WWKDWRI1HZ=HDODQG
$V/*%7\RXQJSHRSOHDUHFRPLQJRXWDWLQFUHDVLQJO\HDUO\
DJHV>@WKH\DUHQRZHYHQPRUHOLNHO\WRUHTXLUHFRQWHQWWKDW
LVVSHFLILFWRWKHLUH[SHULHQFHVDV/*%7LQGLYLGXDOVHVSHFLDOO\
EHFDXVHWKHPDMRULW\RIH[LVWLQJ/*%7VHUYLFHVDUHSURYLGHG
IRUDGXOWVLQODUJHXUEDQFHQWHUV$QRWKHUFKDOOHQJHUHODWHVWR
WKHXVHRIVHULRXVJDPHVDVDWKHUDSHXWLFPHGLXP,QSDUWLFXODU
WKH SUHVVXUH WR UHPDLQ DV XSWRGDWH DV SRVVLEOH UHODWLYH WR
FRPPHUFLDOJDPHV DV WKHVHJDPHV DSSHDU WR EH WKHEDVHRI
FRPSDULVRQIURPZKLFK\RXQJSHRSOHGUDZRQZKHQFULWLTXLQJ
DQHWKHUDS\GHOLYHUHGLQDJDPHOLNHIRUPDW
&RPSDULVRQV:LWK3ULRU5HVHDUFK
$ FRQVLGHUDEOH ERG\ RI UHVHDUFK KDV EHHQ SXEOLVKHG ZKLFK
UHLQIRUFHVWKDW/*%7\RXQJSHRSOHDUHDQDWULVN SRSXODWLRQ
LQ WHUPV RI WKHLU PHQWDO KHDOWK +RZHYHU WR GDWH YHU\ IHZ
VWXGLHV KDYH IRFXVHG RQ WKH PHDQV E\ ZKLFK WR DGGUHVV WKH
PHQWDOKHDOWKSUREOHPVWKDWDULVHIURPKRVWLOHHQYLURQPHQWV>@
IURPZKLFK/*%7\RXQJSHRSOHPD\QRWEHDEOHWRHVFDSH
)RULQVWDQFHLQDUHFHQWV\VWHPDWLFUHYLHZRIHPSLULFDOO\EDVHG
SV\FKRORJLFDOWUHDWPHQWVFRQGXFWHGZLWK/*%7\RXQJSHRSOH
+REDLFDHWDOLGHQWLILHGRQO\VXFKLQWHUYHQWLRQV>@2IWKH
 LQWHUYHQWLRQV  ZHUH :HEEDVHG VSHFLILFDOO\ 5DLQERZ
63$5; 4XHHU 6H[ (GXFDWLRQ DQ LQFOXVLYH VH[ HGXFDWLRQ
LQWHUYHQWLRQ DQG D :HEEDVHG GUXJ DEXVH SUHYHQWLRQ
LQWHUYHQWLRQ>@$QRWKHUVLPLODUV\VWHPDWLFUHYLHZFRQGXFWHG
E\9DQ'HU3RO+DUQH\DQG0F$ORRQ>@KLJKOLJKWHGRQO\
RQHHWKHUDS\IRUPHQWDOKHDOWKSUREOHPVLH5DLQERZ63$5;
+RZHYHU WKH HWKHUDS\ ILHOG LV UDSLGO\ HYROYLQJ DQG WKH
GHYHORSHUVRI$)),50DJURXSEDVHG&%7LQWHUYHQWLRQIRU
/*%7 \RXQJ SHRSOH FLWHG LQ ERWK UHYLHZV >@ KDYH
KLJKOLJKWHGWKHLULQWHQWLRQWRH[SDQGWKHLUSURJUDP,QSDUWLFXODU
LW LV KRSHG WKDW LQ WKH IXWXUH $)),50 FDQ EH GHOLYHUHG LQ
:HEEDVHG IRUPDW >@ :H LGHQWLILHG DQRWKHU HWKHUDS\
LQWHUYHQWLRQ LQ WKH ILHOG RI /*%7 PHQWDO KHDOWK FDOOHG
72'$< 7KLV WRRO LV D PRELOH SKRQH LQWHUYHQWLRQ IRU WKH
WUHDWPHQWRIDQ[LHW\DQGGHSUHVVLRQDQGZDVGHYHORSHGLQWKH
8QLWHG6WDWHV72'$<KDVEHHQVXEMHFWHGWRXVDELOLW\WHVWLQJ
>@ +RZHYHU WR GDWH LW KDV EHHQ H[FOXVLYHO\ HYDOXDWHG WR
LQIRUPIXUWKHUGHYHORSPHQWDPRQJJD\LGHQWLILHG\RXQJPHQ
DJHG\HDUV >@*LYHQ WKDW:HEEDVHGSV\FKRVRFLDO
WRROVDUHYDOXHGE\/*%7\RXQJSHRSOH>@DQGWKDW WKH\
FDQEHPDGHDFFHVVLEOHWRVRFLDOO\DQGJHRJUDSKLFDOO\LVRODWHG
LQGLYLGXDOV>@HIIHFWLYHDQGDFFHSWDEOHHWKHUDSLHVVKRXOGEH
PDGHDYDLODEOHWR/*%7\RXQJSHRSOHLQWKH8QLWHG.LQJGRP
DQGHOVHZKHUH,W LVSUREDEOHWKDWIXQGHUVRIHWKHUDSLHVPD\
DUJXHWKDWWKHWDUJHWSRSXODWLRQLVQRWODUJHHQRXJKWRMXVWLI\
WKHLQYHVWPHQW%XWJLYHQWKHH[WHQWRIWKHSUREOHPV>@WKDW
/*%7 \RXQJ SHRSOH DUH FRPLQJ RXW HDUOLHU >@ DQG WKDW
WKHUDS\DFFHVVLVVXHVKDYHSUHYLRXVO\EHHQLGHQWLILHG>@HDUO\
LQWHUYHQWLRQ LV ZDUUDQWHG 5ROORXW LV DOVR OLNHO\ WR EH PRUH
FRVWHIIHFWLYHLI/*%7UHVRXUFHVFDQEHIXQGHGDFURVVVHYHUDO
FOLQLFDOFRPPLVVLRQLQJJURXSVRUSXEOLFKHDOWKGHSDUWPHQWV
)RU HWKHUDSLHV WR EH XVHG PHDQLQJIXOO\ E\ /*%7 \RXQJ
SHRSOH WKH\ZLOOQHHG WR LQFOXGH UHOHYDQWFRQWHQW$OWKRXJK
HWKHUDSLHV DUH GHPRQVWUDEO\ LPSRUWDQW WRROV LQ DGGUHVVLQJ
PHQWDOKHDOWKSUREOHPV WKHYDVWPDMRULW\DUHGHVLJQHGIRUD
JHQHUDO SRSXODWLRQ >@ %XW WKHVH PDLQVWUHDP WRROV GR QRW
DGGUHVVWKHQHHGVRI/*%7LQGLYLGXDOV)RULQVWDQFH5R]EURM
HW DO UHYLHZHG :HE DQG DSSEDVHG LQWHUYHQWLRQV IRU WKH
SUHYHQWLRQDQGWUHDWPHQWRIGHSUHVVLRQDQGDQ[LHW\LQUHODWLRQ
WRWKHGHJUHHWRZKLFKWKH\ZRXOGPHHWWKHQHHGVRIOHVELDQV
DQGJD\PHQRIQRWHWKHUHYLHZZDVQRWLQFOXVLYHRIELVH[XDO
RUWUDQVJHQGHULQGLYLGXDOV7KH\IRXQGWKDWWKHWRROVODUJHO\
QHJOHFWHGFRUHLVVXHVIRUOHVELDQVDQGJD\PHQ>@VXFKWKDW
PRUHWKDQKDOIRILQWHUYHQWLRQVFRQWDLQHGLQVWDQFHVWKDW
DVVXPHG RU VXJJHVWHG WKH XVHU ZDV KHWHURVH[XDO 0RUHRYHU
RQO\ LQWHUYHQWLRQH[SOLFLWO\DGGUHVVHGKRPRQHJDWLYLW\ DQG
RQO\WRROUHIHUUHGWRVDPHJHQGHUUHODWLRQVKLSV>@
*LYHQ WKH ILQGLQJV IURP WKLV VWXG\ ZKLFK LQGLFDWHG WKDW D
PLQRULW\RI/*%7\RXQJSHRSOHZKRSDUWLFLSDWHGLQWKLVVWXG\
ZRXOGXVH5DLQERZ63$5;EXWWKDWGLVFXVVLRQVUHYHDOHGRWKHUV
PLJKWLIWKHFRQWHQWDQGIRUPDWZHUHLPSURYHGWKLVUHVHDUFK
VXJJHVWVWKDWDGDSWLQJH[LVWLQJUHVRXUFHVGHVLJQHGIRU/*%7
\RXWKFDQEHDZRUWKZKLOHHQGHDYRU1RQHWKHOHVVZKHWKHUQHZ
/*%7VSHFLILF HWKHUDSLHV DUH FUHDWHG RU ZKHWKHU WKH\ DUH
PRGLILHG IURP H[LVWLQJ LQWHUYHQWLRQV WR HQVXUH WKH\ DUH
XSWRGDWHDOOHWKHUDSLHVQHHGWREHPRUHUDSLGO\WHVWHGDQG
LPSOHPHQWHG>@
,PSOLFDWLRQV
,Q WKLV H[SORUDWRU\ VWXG\ ZH KDYH KLJKOLJKWHG WKDW /*%7
\RXQJSHRSOHDUH LQWHUHVWHG LQPHQWDOKHDOWK VXSSRUWYLD WKH
LQWHUQHWDQGWKDWHWKHUDSLHVVKRXOGEHWDLORUHGIRU/*%7\RXQJ
SHRSOH DQG WKHLU FXOWXUDO FRQWH[W:HKDYH IXUWKHU LGHQWLILHG
WKDW WKH QHHGV DQG SUHIHUHQFHV RI /*%7 \RXQJ SHRSOH DUH
GLYHUVHDQGLQVRPHFDVHVSRODUL]HG)RUH[DPSOHWKHDIIHFWLYH
H[SHULHQFHZLWK5DLQERZ63$5;LQFOXGHGWKRVH/*%7\RXQJ
SHRSOHUHSRUWLQJSRVLWLYHHPRWLRQVDVVRFLDWHGZLWKWKHSURJUDP
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